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Abstract

The activity concentration of radioactive cesium in seawater must be measured by adsorption
concentration, and the time to shorten the concentration of adsorption is the key factor to im-
prove the spatial and temporal resolution of sampling. Research group surveyed the coastal wa-
ters of Xiamen in July and November 2014, using the precipitation method and the on-site rapid
enrichment method respectively for the measurement of radioactive Cs-137 in sea water samples,
and aimed at the volume, the results error and method detection limits were investigated. The
results show that the results obtained by the two methods were at the same magnitude level, the
consistent rate being 66.7% in the July 2014 voyage and 46.7% in November 2014. When the vo-
lume is less than 1000 L, the error of the data and the detection limit of the method are obviously
decreased with the increase of the volume, so that the volume of filtered seawater should not be
less than 1000 L using the on-site rapid enrichment method.
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R EonR, HMEASFAB LR K KEWHFE, 7T AR E SN RS 4 S #UFE— &
AL BA, BT AR G A% 2O AR B AR S i PPN B L L. Cs-137 S AX SRIR T8 T 2K I HURETK
A Bt AT HEE A 0 R B U R 2 —, B #1(30.2 a) K, WU 33 4 f 5, Cs-137
B R R, BRI P AR IR, HE AN R BRIV S S,
G AR HEH . Cs-137 7RG /K DL FAAEAE, L ARV A SRR A, 3t NPk, [RIIRFIE Do
e BT, R R, SRR X Y5 g, DRI BTG G A I BT H 2 —[1].

R ARG [ KRS REVR, AZREMEI 2 I —IF, ZHRRLEREE, BT RIS RTER, T
PRBMGIRLLAL, it AL = SRR K B AR P24, Cs-137. Sr-90 R ez &, 7ok, Fi
K, REAEE IR AN 2.
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Figure 1. Portable marine radioactive in situ monitoring equipment
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Table 1. Results of Cs-137 in seawater samples in July 2014
% 12014 £F 7 BiBKAER Cs-137 MMBLER

Cs-137 S35 43 it Cs-137 Bl o #r Tkt
S AL (Bg/m®) Ainsie (Ba/m®)
KRB ——— FFRRBU(L) ————— *HERIUR LDD (Ba/m®)  SA/ALs  **HIWikR#E-20%
TWERE RE TEEWRE RE
XYO01 60 1.02 015 1.140 07 019 0.36 31.4% 0
XY02 60 083 014 2.912 068  0.07 0.12 18.1% 1
XY03 60 073  0.09 2.097 0.82  0.09 0.16 -12.3% 1
XY04 60 061 011 1.851 132 012 0.2 -116.4% 0
XY05 60 .02 01 1.750 088 011 0.17 13.7% 1
XY06 60 059 o011 1.182 074 018 0.34 —25.4% 0
XY07 60 092 016 1.266 083 017 0.3 9.8% 1
XY08 60 093 014 1.736 089 011 0.19 4.3% 1
XY09 60 1.07 015 1.232 1.07 016 0.28 0.0% 1
XY10 60 072 012 1.188 076 017 0.31 -5.6% 1
XY11 60 096 0.3 1.207 091 018 0.33 5.2% 1
XY12 60 121 0.14 1.936 074 011 0.19 38.8% 0
XY13 60 091 01 1.170 095 015 0.26 —4.4% 1
XY14 60 074 013 1.750 082 0.0 0.18 -10.8% 1
XY15 60 091 0.14 1.336 119 014 0.23 -30.8% 0
FeA | 0.61~1.21 1.140~2.912 0.68~1.32
60 66.7%

I ME 0.88 +0.13 1584 0.89+0.14

*J7EEHRMIBR LDD SIS R UM SE, BRI R4 2 A1y 20,000 5.
W RRAE-200%—— K4 CREVFE U PE S BARIIRE(AT)) (BEI KR, 2010 4F 5 H )R PR IS LSE-HY T003.8-91 #HGHIE, T 1k
R PSR LR R R AR HE R 2 6 < 20%.

P 2 A 3 43 s T AN (2014 4E 7 AR 11 B)SEE6 = b S Bmi KA Cs-137 FEfh
P 45 R OR BB . BN 2 R 3 WTLAEH,  SEE = 5L 0 A P Ah 77 ik i B 2 SR A B[R]
AT — MR K, BRI E LS R I A A 2014 4 7 AR 11 Atk = 3Lt
VRIS R TR & SRR — B 3 5 N 66.7%F1 46.7%, SR —FFE N 56.7%. FILIEE, BIZNEL
TARAK T REAEAE WA IR R . 1) BT8O RTINS, 7KA& pH AOTRSEA R, 38 RO EH IR DB OO P A5 e [
s 2) Mok ar Bk g SRR KA 7857, W RO IR I — B FE B B, 3 RO P O B A
WAk, SRES E KA S (60 L) A U8, 1T REIE A R =
3.2. BUAMERERELE
3.2.1. MIFHEKH Cs-137 ML ROIRERERIF BTN TS

Kl 4 g5t T AR g 7K i Cs-137 43 #r&5 AL iR ZE B RAE AR R AR AL 55 o NIRRT DA H
HEACKFEAATROR, WK Cs-137 Zr v 4 R IR ZE#k /N . BRItk FEBUA U1 Cs Ml fe b, T 42
e S VA 1 SR T RS DR, B SRR 1000 L B, J7 R PR B R . B8 & Fh
NI~ IS, S i FE v A T SO AR AR — AN /> T 1000 L.
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Table 2. Results of Cs-137 in seawater samples in November 2014
% 2.2014 £F 11 Bigrk#Edn Cs-137 FIMIELER

Cs-137 SLIG AT Cs-137 BIm 43t T
1‘7511\7‘ ALab (Bq/m3) Ain situ (Bq/m3) N "l
TR TR ggﬁﬁg SAAL  HINTERIE-20%
EEERAE iR EEWE R 4
XY01 60 0.88 0.14 0.853 0.3 0.28 0.46 65.9% 0
XY02 60 111 0.1 0.825 0.58 0.20 0.53 47.7% 0
XY03 60 111 0.15 1.320 0.57 0.19 0.34 48.6% 0
XY04 60 0.83 0.14 0.914 0.93 0.25 0.41 ~12.0% 1
XY05 60 0.94 0.1 1.046 0.55 0.19 0.35 41.5% 0
XY06 60 1.06 0.15 0.906 0.85 0.22 0.4 19.8% 1
XY07 60 1.01 0.14 0.878 0.97 0.32 0.53 4.0% 1
XY08 60 1.22 0.15 0.898 0.82 0.35 0.52 32.8% 0
XY09 60 1.04 0.14 1.242 1.19 0.25 0.36 ~14.4% 1
XY10 60 1.16 0.16 1.171 0.93 0.25 0.36 19.8% 1
XY11 60 1.17 0.13 0.906 0.85 0.36 0.53 27.4% 0
XY12 60 1.01 0.09 0.883 1.14 0.41 0.6 ~12.9% 1
XY13 60 0.86 0.12 0.914 0.72 0.2 0.37 16.3% 1
XY14 60 1.05 0.12 0.890 0.73 0.21 0.39 30.5% 0
XY15 60 1.05 0.13 0.996 0.50 0.17 0.33 52.4% 0
FE e 0.83~1.22 825~1320 0.20~1.19
60 46.7%
T IH 1.03+0.13 976 0.77 £0.17
1.60
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Figure 2. Difference between A Lab and A in situ of Cs-137 in July 2014
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Figure 3. Difference between A Lab and A in situ of Cs-137 on November 2014
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Figure 4. The variation trend of the error of Cs-137 analysis results with sample volume in
the in situ rapid concentration method in seawater
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2N, > 1IN, T
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Figure 5. The variation trend of the detection limits of the in situ rapid method with sample
volume

[ 5. Bi7g7k e Cs-137 7 A M BRBER A A TR L (L HE S

N, LLDgs XA IR s 5 R AR FERIRCR (%) Y R A mIER (%) o Rt dh B AR
i (dm® 5 k) R FRCE R AR IE R B VR R I BRAS R — W B e e R IR b, A2 PR
R MEEFET % AR R ERIES) EORTER, T 5P I BGES FIER IR S 2RI R L FEdh AR AR
TR, R BRI R K.

K5 g5 T TR B K Cs-137 THE KL BR BERFEAA TR AR (L a%s . T IR, s
IRRAERRR, THERMPREBAR . B, BRI Cs I RE T, Oy 7 3t Hlm HEm I . PR
THERDIR, ZR AT IR . R, AR EHZ RN T WA . AT LA 4
A YRR ABUELE 1000 L, J5 AT BR WY BRAR, PR B AT SO RAEAR AR — AN/ 1000 L.
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3 3 ) S a6 s PO R B DO E SR 2014 4E 7 HRT 11 A N0 A KRE R RO
Cs-137 WG W E AT AL, FRET W ARG 45 iR 22 RO BRI 2 e BEA T 9. 13BN 4

1) SEB = PUEEM I PR & R IES B 45 RAE R — B E MK, 2014 4 7 AR —EHW—HFEH
66.7%, 2014 F 11 AR —#F F—3%N 46.7%.

2) WAMERIREERT, AN—BWENT, ZECIE SRSB4 5 5

3) SEHSHCHE 45 S R ZE R0 VAR I BR S50 A ARG K B IR, SR AR, Bl P E Rk ik
g 7KAR AR A /T 1000 Lo

EEWH
JZ 1] iRk = 9% B30l H (3502Z20144075)
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